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Abstract 
 

The Greater sage-grouse was determined to be warranted for protection under the Endangered Species 

Act by the U.S. Fish and Wildlife Service in 2010. As a result, the State of Oregon has undertaken a major 

effort to update its approach for conserving the species that will ensure that all lands and all threats are 

addressed. As part of this effort, we assessed mid- to broad-scale baseline conditions and documented 

methods for assessing habitat conditions over time. This report describes the conditions, trends, and 

methods for quantifying habitat conditions for the State of Oregon. We relied on relatively 

straightforward methods adapted from Knick et al. (2013) to examine basic land cover classes such as 

sagebrush, crop-pasture-hay, and developed lands. We generated summaries for several spatial units to 

explore differences among these units and provide information to the various working groups to aid in 

developing an action plan for the sage-grouse. Mean crop-pasture-hay land cover ranged from 0.6% in 

Priority Areas for Conservation (PACs) to 4.5% among sage-grouse population areas. Mean development 

ranged from 0.6% in PACs to 1.7% in sage-grouse population areas, and mean sagebrush land cover 

ranged from 74.1% in close proximity to leks and lek complexes to under 50% in sage-grouse population 

areas. PACs varied in the amount of the 11 land cover types examined. Big sagebrush shrub, big 

sagebrush steppe, low sagebrush, and grass habitat types had the widest ranges. Mean crop-pasture-

hay and development land cover percentages were quite low and concentrated around towns and cities. 

Mean percentages of crop-pasture-hay and development among lek occupancy groups (conservation 

status groups) were also small. Mean percentages of sagebrush land cover decreased as the size of the 

spatial unit increased, as might be expected by the modifiable areal unit problem. The analysis 

suggested that there are similarities between the local-scale and regional-scale habitat conditions, but 

there are also important differences, particularly in relation to historic leks that warrants further study. 

Change in land cover classes between 2001 and 2010 were generally slight but change in development 

was statistically significant. Habitat conditions and the metrics used to monitor them also appear to be 

spatially dependent and therefore care must be exercised when applying results determined at one 

spatial scale to another.   
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Introduction 
The greater sage-grouse (Centrocersus urophasianus) has seen its population decline (Connelly et al. 

2011) and its habitat shrink to approximately half of its pre-European settlement range (Miller et al. 

2011). As a result, the species is of conservation concern and was determined to be warranted for 

protection under the Endangered Species Act (ESA) in 2010 (USFWS 2010). With a final decision due in 

September 2015, states within the range of the sage-grouse have been developing plans to conserve the 

species and remove its candidate status. Likewise, the State of Oregon has been diligently preparing 

information and a plan for conserving and managing sage-grouse. As part of this statewide, multiple 

stakeholder effort, the Sage-Grouse Conservation (SageCon) Partnership and SageConΩǎ technical team 

prepared this report.  

This report addresses vegetation conditions and levels of development current up to 2010 at a mid-to-

broad scale, and builds on work completed by the Oregon Department of Fish and Wildlife (ODFW) in its 

Greater Sage-Grouse Conservation Assessment and Strategy for Oregon (hereafter, 2011 Strategy; 

ODFW 2011) and work done at the regional scale by other scientists (e.g., Baruch-Mordo et al. 2013; 

Copeland et al. 2013; Knick et al. 2013). The methods used to complete this report are similar to 

methods used by ODFW but rely more heavily on more recent work (Knick et al. 2013). Methods 

developed for this report may be incorporated into a monitoring program for sage-grouse in the State of 

Oregon.  

The objectives of this report were to (i) describe 2010 habitat conditions and the methods used and (ii) 

describe trends in habitat conditions from 2001 to 2010 and the methods used to determine those 

trends.  

Background 
Determination of the baseline habitat conditions was a first step in understanding how to manage sage-

grouse habitat in the future. The ODFW 2011 Strategy included an assessment of the habitat baseline 

conditions for 2005, using data from the Changes in Sage-Grouse Habitat (National Land Cover Dataset 

and SAGESTICH) and fire datasets prepared by the Bureau of Land Management (BLM); all data were 

acquired between 2004 and 2009. The report indicated that in 2005 there were 3.7 million hectares (ha) 

(9.2 million acres [ac]) of high-viability habitat in Oregon and that there have been dramatic losses in 

sagebrush habitat since the 1800s. Since 2005, a number of developments have necessitated a revised 

baseline conditions assessment that builds on the 2011 Strategy. 

  

The rationale for this report and an alternative habitat baseline is as follows:  

1. This report incorporates information provided by recent reports such as the multiagency 

Conservation Objectives Team (COT) Report (USFWS 2013).   

2. The analyses reported here used datasets that were designed for change analysis. The 2011 

Strategy relied on datasets available at the time, but they were not designed for change analysis, 

thus making comparisons between the 2011 Strategy assessments and subsequent assessments 

challenging. In particular, it is challenging to distinguish between differences that are due to the 
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different data sources and those that reflect actual landscape change. Change analysis is powerful 

because it provides information that can be referenced by the USFWS as they make their 

determination, due in September 2015. The USFWS άwarranted but ǇǊŜŎƭǳŘŜŘέ decision was 

finalized in 2010. Having information that tracks changes in conditions that are directly 

comparable simplifies some aspects of the USFWS analysis in 2015.  

3. A USFWS decision to list the sage-grouse may have enormous repercussions for the economy of 

southeast Oregon; therefore, the Governor's office requested that a broader forum be convened 

to address the wide-ranging impacts of a listing. This analysis was developed to aid in the decision 

making associated with that process, and, therefore, information about the analysis has been 

shared on an ongoing basis to increase the transparency of the analytical process.  

4. This report incorporates additional stakeholder perspectives and newly available data to facilitate 

an "all lands, all threats" approach designed to be incorporated into a statewide sage-grouse 

conservation program. 

5. Methods and information were needed for the decision-making process being used to develop a 

conservation and management framework to be presented to the USFWS in preparation for the 

2015 listing decision. To meet this need, we tailored the units of analysis and reporting to facilitate 

that process. This analysis has helped to inform numerous efforts related to the development of 

The Oregon Sage-Grouse Action Plan (hereafteǊ ά!Ŏǘƛƻƴ tƭŀƴέύ (2015).  

Methods and Data 

Project Area  
The project area is approximately 23.5 million acres (9.5 million ha) in central and eastern Oregon 

(Figure 1) and was developed using watershed boundaries (fifth-code hydrologic unit [HUC5]) (U.S. 

Department of Agriculture-Natural Resources Conservation Service et al. 2011). The spatial extent 

includes most of the range of the sage-grouse in Oregon, with the exception of the Klamath sage-grouse 

population in south-central Oregon. Sagebrush steppe habitats are the most abundant habitat types in 

the project area and make up about 55% of the existing vegetation types. Wyoming big sagebrush 

(Artemesia tridentata Nutt. subsp. wyomingensis Beetle and Young) and basin big sagebrush 

(Artemisia tridentata Nutt. subsp. tridentata) dominate plant communities at low elevations with 

relatively warm and dry conditions, and mountain big sagebrush (A. tridentata Nutt. subsp. vaseyana) 

plant communities dominate at high elevations with relatively cool and moist conditions. Western 

juniper (Juniperus occidentalis Hook) and other conifer species occur in about 16% of the total project 

area, primarily in mid-to-high elevations with adequate moisture availability.  

Invasion by exotic annual grasses, such as cheatgrass (Bromus tectorum L.), medusahead 

(Taeniatherum caput-medusae (L.) Nevski) and others, is a major threat to sage-grouse habitat. These 

species invade via multiple mechanisms, including higher seeding capacity, earlier germination, and 

greater winter root growth than most native grasses, enabling earlier and faster use of soil moisture 

(Knapp 1996). Cheatgrass and other exotic grasses impact wildfire regimes due to the abundant and 

continuous fine fuels they provide (Knapp 1996). Expansion of western juniper is also a major threat to 

http://plants.usda.gov/java/profile?symbol=TACA8
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sage-grouse habitat in Oregon (Boyd et al. 2014). Dramatic alterations in wildfire regimes are tied to 

shifts in both the composition of drier vegetation communities, such as Wyoming big sagebrush, and in 

moister communities, where western juniper is expanding (Davies et al. 2011). 

 

Figure 1. Project area and sage-grouse habitat. 

 
  

Data  
To estimate habitat conditions at the broad scale, we used land cover classes in the LANDFIRE Existing 

Vegetation Type 1.2.0 Refresh data product (LF 2010 [www.landfire.gov]), and to assess trends since 

2001, we used the LANDFIRE Existing Vegetation Type 1.0.5 Refresh data product (LF 2001 

http://www.landfire.gov/
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[www.landfire.gov]). Land cover classes represent vegetation and other physical features, including 

asphalt and water, on EŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ The Existing Vegetation Type (EVT) data products primarily 

represent complexes of vegetation communities named or classified according to the Ecological Systems 

classification (Comer et al. 2003), supplemented with units derived from the National Land Cover 

Dataset, National Vegetation Classification Standard Alliances, and LANDFIRE specific types. The EVT 

data products were developed using decision tree models to classify field data, Landsat imagery, 

elevation, and biophysical gradient data (combinations of climate, physiography, and soils; Keane et al. 

2002). The list of LANDFIRE classes included was extensive (Appendix 2). EVT Refresh datasets are 

rasters with 30-m spatial resolution and were developed to support land cover change analysis. The EVT 

Refresh layers were also used in the development of other LANDFIRE products. Disturbance classes in 

the categories of fire, treatments, and exotics were included in the EVT Refresh datasets. The 

disturbance data were contributed by users to the LANDFIRE program as polygon datasets. The 

disturbance data was input to the LANDFIRE Events Database and used to refine the landscape 

conditions derived from modeling (http://www.landfire.gov/about.php). Fire disturbances and 

management actions such as chemical treatments resulted in shifts from shrubland types to herbaceous 

or exotic species types, depending on the location and treatments. In lowlands, shrublands were 

replaced by introduced grasses (exotic grasses) following disturbance (LANDFIRE 2011).  

We grouped EVT Refresh classes using the same crosswalk as Knick et al. (2013), which we obtained 

directly from the source. The groups were used to convert the EVT Refresh datasets to single-theme, 

binary datasets representing land cover types or landscape attributes of interest, using Table 1 (also see 

Appendix 2). 

Table 1. Land cover types of interest. These were developed using a crosswalk by Knick et al. (2013). 
Member classes for each aggregated landscape attribute are listed in Appendix 2.  

Landscape attribute Description 

CROPPASHAY Agricultural land use types, including pasture and hay fields and irrigated agriculture.  

DEVELOP Land use types that are primarily human, built environments, including residential and 

urban land uses. 

SAGE All sagebrush types were aggregated into this class. 

BIG_SAGE_SHRUB This is a single class: "Inter-mountain basins big sagebrush shrubland." 

BIG_SAGE_STEPPE This is a single class: "Inter-mountain basins big sagebrush steppe." 

LOW_SAGE Low sagebrush and scabland shrubs types are included.  

MOUNTAIN_SAGE All mountain big sagebrush types are included. 

CONIFER This includes all non-juniper conifer types such as ponderosa pine-dominated land 

covers. 

JUNIPER All western juniper types are included in this class in Oregon.  

GRASS All grassland land cover types.  

RIPARIAN All riparian types are included. 

 

Analysis of Habitat Conditions  
Habitat conditions were determined for 2001 and 2010 by calculating percentage cover of each habitat 

type in a GIS for four primary spatial units:  the boundaries of the project area, population areas, Oregon 

Priority Areas for Conservation (PACs), and areas within 5 km of lek locations. In addition, two 

http://www.landfire.gov/
http://www.fgdc.gov/standards/projects/FGDC-standards-projects/vegetation/NVCS_V2_FINAL_2008-02.pdf
http://www.landfire.gov/about.php
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management units (Bureau of Land Management [BLM] districts and ODFW Sage-Grouse Action Areas 

[Action Areas]) were also used in this analysis. 

Distinct sage-grouse breeding populations delineated and grouped by North American floristic regions  

(Connelly et al. 2004; pp. 6-1 to 6-77) were modified from Schroeder et al. (2004) to be continuous and 

cover the entire project area. PACs were developed with ODFW by grouping polygons of core habitat 

based on proximity and size criteria. Core habitat was mapped using a lek density model (ODFW 2011) 

and served as the boundary for PACs in Oregon for recent assessments completed by federal agencies 

(USFWS 2013). PACs were assigned to ODFW management units (Action Areas) and named according to 

the Action Area in which each PAC was located. We obtained lek location and occupancy data from 

ODFW in November 2013. The lek locations were buffered, using a 5-km distance ǘƻ ŎǊŜŀǘŜ άƭŜƪ ōǳŦŦŜǊǎέ 

that represent lekking grounds and surrounding nesting habitat. Numerous studies have concluded that 

most nests are situated within 5 km of lek centers (e.g., Holloran and Anderson 2005; Doherty et al. 

2010; Coates et al. 2013). Lek buffers overlap in a majority of cases.  
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Figure 2. Sagebrush land cover in 2010. 

 

Leks were grouped by ODFW into six conservation status categories:  occupied, occupied pending, 

unoccupied, unoccupied pending, historic, and unknown. For some analyses, we aggregated the leks 

into occupied and unoccupied groups. Occupied leks included leks defined as having one or more males 

counted in each of seven ŎƻƴǎŜŎǳǘƛǾŜ ȅŜŀǊǎ όάƻŎŎǳǇƛŜŘέ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎύ ŀƴŘ ƭŜƪǎ that had one or 

more males at the last visit but had not been regularly monitored over the last seven years ("occupied 

pending" conservation status)Φ ¦ƴƻŎŎǳǇƛŜŘ ƭŜƪǎ ǿŜǊŜ ƭŜƪǎ ǿƛǘƘ ŀƴ άǳƴƻŎŎǳǇƛŜŘ,έ άǳƴƻŎŎǳǇƛŜŘ ǇŜƴŘƛƴƎ,έ 

or άƘƛǎǘƻǊƛŎέ ǎǘŀǘǳǎ category, comprising leks at which no birds were present for eight or more 
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consecutive years in which repeated visits occurred (άunoccupiedέ); leks at which birds were not present 

at the last site visit and had not been regularly monitored during the past seven consecutive years 

(άunoccupied pendingέ); and leks that have not had males present since at least 1980 (άhistoricέ). Leks 

with unknown status were not grouped. 

ODFW identified lek complexesτgroups of lek sites that tend to function as a single unit and are located 

ƛƴ ŎƭƻǎŜ ǾƛŎƛƴƛǘȅ όҖм ƳƛƭŜύ, usually with at least one larger lek site (ODFW 2011)τ in the lek dataset. 

Landscape attributes were summarized for lek complexes using all member leks with an occupied or 

occupied pending status. In addition, the geographic centers, or centroids, of the member leks for each 

lek complex were developed in ArcGIS. We estimated habitat conditions using the landscape attributes 

ŦƻǊ άŀŎǘƛǾŜέ όŀǘ ƭŜŀǎǘ one ƻŎŎǳǇƛŜŘ ƻǊ ƻŎŎǳǇƛŜŘ ǇŜƴŘƛƴƎ ƭŜƪ ǿƛǘƘƛƴ ŀ ŎƻƳǇƭŜȄύ ŀƴŘ άƛƴŀŎǘƛǾŜέ όŀƭƭ ƭŜƪǎ 

were unoccupied, unoccupied pending, or historic) lek complexes using two methods. The first method 

used the arithmetic mean as the estimate of habitat conditions in each lek complex; the second method 

used the inverse distance-to-lek-centroid-weighted average of the attributes of member lek buffers. 

Only the inverse distance-weighted average was used in the analysis and is presented in this report. The 

estimates of habitat conditions in the lek complexes were used in place of lek members in subsequent 

analyses. Lek complexes have not been used extensively by other researchers, and comparisons to other 

research are limited. However, because lek activity within lek complexes can vary over time, we felt that 

this approach provides a more realistic representation of sage-grouse habitat associations (but see 

Walker et al. 2007 for an example in which the lek concept has been used).  

The two management-specific spatial units, BLM districts and Action Areas, were also incorporated into 

our efforts. These units are important to managers in Oregon. BLM is the largest owner and manager of 

sage-grouse habitat. Boundary data for BLM districts were obtained from the BLM corporate database 

(http:// www.blm.gov/or/gis/data.php). ODFW organized implementation of the 2011 Strategy around 

the Action Areas; these units were developed with local stakeholder input and include both core and 

other habitat (mostly low-density). Boundaries for the Action Areas were obtained from ODFW.  

Data Analysis 
Habitat conditions were estimated for the spatial units and management-specific units of interest (lek 

buffers, Oregon PACs, ODFW Action Areas, BLM districts, population areas, and the project area), using 

the 11 landscape attributes described in Table 1. aƻǊŀƴΩǎ L ǿŀǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǎǇŀǘƛŀƭ ŀǳǘƻŎƻǊǊŜƭŀǘƛƻƴ 

among habitat attributes in lek buffers. We also examined change between 2001 and 2010 for three 

landscape attributes:  all-sagebrush habitat, crop-pasture-hay, and development. The Wilcoxon signed 

rank test was implemented in R (R Core Team 2013) to test for significant change in habitat conditions 

between the two years. The V statistic was used to assess how different the median land cover 

proportions were for years 2001 and 2010, with less difference, or change, indicated by V-values close 

to zero, and more change indicated by larger absolute values. The range of V depends on the number of 

samples being tested. All GIS data were prepared and analyzed in ArcGIS 10.1. Python scripts were 

developed to automate summarization by the spatial units of interest.  

http://www.blm.gov/or/gis/data.php
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Results 

Spatial and Management Units  
Four modified population areas (άpopulation areasέ) occur in the project area. The population areas 

ranged in size from 1,551,069 ac to 8,083,788 ac (std. dev = 2,555,030) (Table 2). Four BLM districts 

ranged in area from 5,771,366 ac to 15,222,301 ac (std. dev. = 3,627,501). Thirty-two ODWF Action 

Areas ranged in area from 32,208 ac to 939,551 ac (std. dev. = 258,856). There were 20 Oregon PACs 

that ranged in area from 31,545 ac to 841,398 ac (Table 2); the arrangement of core habitat areas 

composing individual PACs also varied (Figure 1). Lek buffers had a uniform area of 19,408 ac. One 

thousand eighty-eight leks were assessed in this analysis. Of these, 514 were members of lek complexes, 

and 574 were single leks not associated with a lek complex. Of the lek complexes, 156 were active, 28 

were inactive, and four were of unknown status.  

Table 2. Mean and median area for spatial units assessed.  

 

5-km Lek Buffers* Oregon PAC Action Areas BLM Districts Population Areas Project Area 

 

n = 1088 n = 20 n = 32 n = 4 n = 4 n = 1 

Mean (acres) 19,408.0  328,392.0  344,626.0  5,869,532.0  5,882,039.0  23,526,482.0  

Median (acres) NA 312,868.0  317,850.0  5,550,357.0  6,946,561.0  NA 

* Lek buffers are all of equal area, so the mean and median were equal to the area of each lek buffer.  

 

Mean Habitat Conditions  
We calculated the habitat conditions as percentages of the total area of individual spatial units (Table 3), 

then averaged these within the spatial and management units. Mean crop-pasture-hay habitat cover 

ranged from 0.6% in PACs to 4.5% among population areas. Mean development ranged from 0.6% in 

PACs to 1.7% in population areas, and mean sagebrush habitat ranged from under 50% in population 

areas to just over 74% in close proximity to leks and lek complexes.  

Crop-pasture-hay occurred across 3.7% and development occurred across 1.5% of the project area. 

Sagebrush habitat types occurred across more than half of the project area (Figure 2, Table 3). Big 

sagebrush shrub, big sagebrush steppe, and low sagebrush land covers, in descending order, made up 

the greatest proportions of sagebrush. Mountain sagebrush occurred across the smallest proportion of 

the project area. Conifers extended across almost 13% of the project area, and juniper land cover 

accounted for about 3.6% of the area. Grass habitat types occupied just over 14% of the project area. 

Riparian land cover types made up the smallest proportion of habitat types in the project area. 

The mean sagebrush land cover among population areas was just under 50%, while the mean cover of 

crop-pasture-hay was 4.5%, and development was 1.7% (Table 3). In descending order, big sagebrush 

steppe, big sagebrush shrub, and low sagebrush land covers again made up the greatest proportions of 

sagebrush. The mean amount of mountain sage was just under 3%. Non-juniper conifer types extended 

across 17.4% of the population areas, and juniper land cover accounted for about 3.1% of the area. 

Grass habitat types extended across just under 16% of the population areas. Riparian land cover types 

made up the smallest proportion of habitat types in the population areas. 
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Table 3. Baseline conditions (LF 2010) were calculated as percentages for several spatial units useful 
for management and monitoring purposes. The high standard deviations suggest that the range of 
values for a landscape attribute is high and that there is considerable spread around the mean. 
Unbiased coefficients of variation were used for the assessment units with small sample sizes (CV*).  

Landscape 
Attribute  

All Lek/Lek 
Complexes 

Oregon PAC Action Areas BLM Districts Population Areas 
Project 
Area 

n = 760 n = 20 n = 32 n = 4 n = 4 n = 1 

Mean  CV Mean CV Mean CV Mean CV* Mean CV* 
Percent

age 

CROPPASHAY 0.80% 3.63 0.60% 1.83 0.90% 1.44 3.40% 0.94 4.50% 1.20 3.70% 

DEVELOP 0.60% 2.00 0.60% 1.00 0.90% 1.11 1.60% 0.50 1.70% 0.94 1.50% 

SAGE 74.10% 0.28 69.60% 0.22 68.50% 0.21 54.10% 0.28 48.60% 0.72 54.90% 

BIG_SAGE_SHRUB 19.30% 1.13 18.30% 0.74 19.80% 0.92 18.90% 0.87 16.20% 1.77 19.90% 

BIG_SAGE_STEPPE 23.00% 0.97 21.70% 0.75 25.40% 0.72 18.30% 0.51 18.30% 0.77 18.90% 

LOW_SAGE 27.30% 0.88 24.90% 0.55 19.60% 0.69 13.80% 0.46 11.30% 1.03 13.10% 

MOUNTAIN_SAGE 4.40% 1.64 4.70% 0.94 3.70% 1.03 3.10% 0.32 2.80% 0.57 3.00% 

CONIFER 1.00% 4.30 1.50% 1.20 2.20% 1.41 14.70% 1.35 17.40% 1.54 12.90% 

JUNIPER 3.00% 1.57 5.10% 1.00 5.60% 1.04 4.20% 1.33 3.10% 1.48 3.60% 

GRASS 13.30% 1.20 15.30% 0.73 15.10% 0.68 12.50% 1.14 15.70% 0.97 14.20% 

RIPARIAN 1.00% 1.30 1.10% 0.64 0.80% 0.88 1.20% 0.83 1.50% 1.33 1.20% 

 

Among BLM districts, the mean occurrence of crop-pasture-hay was slightly smaller than in both the 

project area and population areas at 3.4% (Table 3). Development occurred on average over 1.6% of the 

districts, and sagebrush habitat types made up 54.1% of the land area on average. As with the project 

area and population areas, big sagebrush shrub, big sagebrush steppe, and low sage were the most 

abundant habitat types contributing to the overall sagebrush cover. The mean cover of mountain 

sagebrush habitats was 3.1%. The mean conifer land cover was almost 15%, and mean juniper land 

cover was 4.2%. Mean grass land cover was 12.5%, and riparian habitats made up just over 1% of the 

districts on average. 

Average crop-pasture-hay and development were less than 1% in Action Areas (Table 3). Sagebrush 

habitat types averaged close to 70% across Action Areas. Big sagebrush steppe had a higher average in 

Action Areas than in the larger spatial units. Big sagebrush shrub and low sagebrush land covers were 

also somewhat more abundant than in the larger spatial units. Mean conifer land cover was 

considerably lower than in the broader spatial units (2.2%), and mean juniper land cover was greater 

than that of other conifers (5.6%). Grass habitat types averaged 15.1% in the Action Areas, and riparian 

types averaged only 0.8%. 
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Figure 3. Land cover proportions among all Oregon PACs.The boxplots illustrate the range of data 
using quartiles. The median is shown by the black line. The range of values is illustrated by the 
ǿƘƛǎƪŜǊǎΦ ±ŀǊƛŀōƭŜǎ ǿƛǘƘ ǘƘŜ ǎǳŦŦƛȄ άψнллмέ ŀǊŜ ǾŀǊƛŀōƭŜǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ нллм [C мΦлΦр ŘŀǘŀǎŜǘ, 
whereas variables with no suffix are current to 2010. Only crop-pasture-hay, developed, and 
sagebrush land covers were assessed in the change analysis. 

 

 

 

PACs had less crop-pasture-hay and development on average than any other spatial unit (0.6% for each; 

see Table 3, Figure 3, and Figure 4). Mean sagebrush was high (69.6%), but low sagebrush land cover 

was the most prevalent sagebrush type among those represented (24.9%) by LANDFIRE EVTs. Conifer 

types were smaller than all broader spatial units (1.5%), and juniper cover was somewhat lower than the 

average for Action Areas (5.1%). Mean grass habitat cover was second highest (population areas had the 

highest grass habitat cover). PACs had the least riparian habitat cover of all the spatial units assessed.  

For all lek buffers, mean crop-pasture-hay and development were less than 1% (Table 3, Figure 5). Mean 

sagebrush habitat cover was higher in lek buffers than in any other spatial unit analyzed. Mean conifer 

and juniper habitat types were lowest in lek buffers relative to the other spatial units and mean grass 

habitat cover was the second lowest. Similar to conifer, juniper and grass habitats, riparian habitats 

were much less prevalent in lek buffers than the other spatial units. 
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Figure 4. Percentages of (a) crop-pasture-hay and (b) development within PACs. 

(a) 
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(b) 

 

 

ODFW classified leks as to their occupancy status as previously described, and called this the lek 

conservation status (Table 4). In the key landscape attribute of sagebrush, estimates of sagebrush land 

ŎƻǾŜǊ ǿŜǊŜ ŎƭǳǎǘŜǊŜŘ όaƻǊŀƴΩǎ L Ґ лΦсоΣ Ȋ-score = 48.98, p <<0.000). Land cover proportions of crop-

pasture-hay, development and overall sagebrush habitats for 2010 were variable among the different 

conservation statuses. Crop-pasture-hay cover was highest in close proximity to historic leks (4.1%) and 

smallest in close proximity to unoccupied leks (0.4%). Developed land cover proportions were highest 

near historic leks (4.4%) and smallest near occupied pending leks (0.5%). Sagebrush land cover 

proportions were highest near occupied leks (77.5%) and smallest near historic leks (70.8%). When 

occupied and occupied pending ƭŜƪǎ ǿŜǊŜ ǇƻƻƭŜŘ ƛƴǘƻ ǘƘŜ άƻŎŎǳǇƛŜŘέ ŎƭŀǎǎΣ ǘƘŜ ƎǊƻǳǇ ƳŜŀƴ ǎŀƎŜōǊǳǎƘ 

cover was 74.4%, group mean crop-pasture-hay cover was 0.6%, and group mean development cover 

was 0.5% (Table 5, Figure 6). When historic, unoccupied, and unoccupied pending leks were pooled into 

ǘƘŜ άǳƴƻŎŎǳǇƛŜŘέ Ŏƭŀǎs, the group mean sagebrush cover was 75.8%, group mean crop-pasture-hay 

cover was 3.2%, and group mean development cover was 0.8%. There were only slight differences 


































